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[ ABSTRACT] A theoretical model was proposed to simulate the combustion process in a pyrotechnic airbag inflator. Tt
was based on mass, energy conservation equations, ideal gas equation of state, geometry combustion law of propellant and
flowrate law of small gas vent. Heat transfer between the gas and the walls of the combustion chamber and the filter was also
considered. Internal pressure curves and tank pressure curves were obtained. Numerical simulation results were compared
with experiments to ensure the accuracy of the model. Results show that higher burning rate causes shorter time to reach the
maximum pressure and higher maximum pressure. Thinner gas generator results in higher rising rate of pressure, shorter
time reaching the maximum pressure and higher maximum pressure. The lager gas generator charge mass results it reaches
the maximum pressure more quickly and higher maximum pressure while the larger nozzle area results in the maximum pres-
sure more slowly and lower maximum pressure. It can provide references to design and research of the pyrotechnic airbag
inflators.
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Fig.1 Sketch map of combustion processes
of the pyrotechnic airbag inflator
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Fig.2 Comparison of simulated interior 500

ballistic curve and experimental curve
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Fig.4 Gas temperature of filter exhust
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Fig.5 Comparison of interior ballistic

curves at different burning rates
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Fig.6  Comparison of interior ballistic curves

with different thicknesses of gas generator
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Fig.7 Comparison of interior ballistic curves

with different charge mass of gas generator
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Fig.8 Comparison of interior ballistic curves

with different nozzle areas
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